This study determines the characteristics of Road Traffic Injuries (RTIs) among Qatari drivers and examines the human behavioural and environmental risk factors associated in occurrence of RTIs. This cross sectional survey was conducted in the primary health care centers during the period of FebruaryJuly 2009. A random sample of 1800 Qatari drivers was approached and 1406 drivers responded and agreed to participate in this study (78.1%). Face to face interview was conducted by well trained research assistants based on a questionnaire. The study revealed that of the studied Qatari drivers (1406), 14.5% of them were injured. Young drivers in the age group (25 -34) years were more involved in RTIs (35.8%). The RTIs occurred more among male drivers than females with the ratio 1.7:1 (p<0.001). Of the injured drivers, 63.7% were involved with traffic violations especially with exceeding speed limit (25.9%) and parking violation (18.1%). Qatari drivers were more injured from overturn skid crashes (20.6%) and hitting fixed objects (14.7%). Head injuries were reported more from light vehicle crashes (33.3%) and neck injuries from Pickup and SUVs crashes (44.7%). Severe injuries were reported among Qatari drivers who had heavy vehicle crashes (43.5%). The study findings revealed the high risk of RTIs was among young male Qatari drivers in the age group 25-34 years. It showed that human behavioural factors represent one of the main causes of RTIs such as excessive speed and using seatbelt.
Introduction
Motorization has enhanced the lives of many individuals and societies, but the benefits have come with a high price. Road Traffic Injury (RTI), one of the most common injuries, is defined as a fatal or non-fatal injury incurred as the result of a road traffic crash. RTIs are thought to be the most common cause of death, resulting in 1.26 million each year, 20.7% of all deaths from injuries (Krug, 2004) . In addition to these deaths, between 20 and 50 million people globally are estimated to be injured or disabled each year (Peden, 2005) Current and projected trends in motorization indicate that the problem of RTIs will get worse, leading to a global public health crisis (World Health Organization, 2004) . RTIs have been reported to be the tenth leading cause of death and the ninth leading contributor to the burden of disease worldwide (Peden et al., 2004) . By 2020, RTIs will become the third leading contributor to the global burden of disease and injuries.
Injuries resulting from RTIs disproportionately affect vulnerable road users in developing countries. Developed countries such as U.K and U.S.A (Jacob, Aeron-Thomas & Astrop, 2000) have taken the issue of road traffic crashes very seriously, initiating certain policies and actions for its improvement. These programs and polices have now stabilized and reduced fatalities in these countries. But, other countries including the Asian, African and the Middle East have not been able to either stabilize or reduce the fatalities. The problem is increasing at a fast rate in developing countries due to rapid motorization and other factors.
The state of Qatar has witnessed progressive development in infrastructure and economy during the last decade. However, the dramatic growth of urban population caused a rapid rise in urban vehicle ownership and accidents. The State of Qatar in a short time has played a leading role in industrialization and in cultural activities. The process of rapid urbanization and huge growth of vehicles and population have resulted alarming increase in the number of road traffic crashes and morbidity and mortality owing to RTIs. A previous study (Bener, 2009a) of Qatar reported that since 1993 there was a sharp increase in number of registered vehicles by 194% in 2007 and road traffic accidents (147%). Also, there was an increase of 71.8% in number of injuries, whereas a higher increase was observed in fatalities (135%).
RTIs are modulated by human behavioural and environmental factors. Many studies (Bener et al., 2008a; Bener, Lajunen, Ozkan & Haigney, 2006; Bener, Ozkan & Lajunen, 2008b; Bener & Crundall, 2008c; Bener et al., 2007) have shown that human behavioural factors collectively represent the main cause of road traffic crashes and their remedial measures can go a long way to help prevent RTIs. Sabbagh Ebrlich et al reported that the postulated risk factors include driver fatigue and other forms of risky driving behaviours, overcrowding of vehicles, poor condition of vehicles and poor road networks (Sabbagh Ebrlich, Friedman & Richter, 2005) .
In Qatar, without appropriate action, RTIs are predicted to escalate in the future. Hence, it is important to conduct a cross sectional survey to study the determinants of the RTIs. In this article, we provide an overview of the characteristics of injuries sustained following road traffic crashes and examine the human behavioural and environmental risk factors.
Subjects and Methods
This is a cross-sectional study, carried out at the Primary Health Care (PHCs) Center by using their registry. The survey was conducted from January 2009 to June 2009, among Qatari drivers. Following informed consent, each participant was interviewed by a pre-trained interviewer using a standard questionnaire covering socio-demographic information, driving history, type of vehicle, severity and type of injuries, nature of injuries and behavioural factors of injured drivers . The sample size was determined on a prior presumption that the prevalence rate of RTIs in UAE (Bener et al., 2006) and in Qatar (Bener et al., 2007) is around 12% would be more or less similar to rates found for several other countries in the Arabian Gulf. Assuming the prevalence of RTIs to be 12%, with the 95% confidence interval for an error of 1.5% at the level of significance, a sample size of about 1,800 would be required to meet the specific objectives of the study.
Out of 22 primary health care centers, 9 health centers were located in urban and 3 in semiurban areas of Qatar. The study included all Qatari men and women aged 18 years and above who attended these PHC centers and were willing to participate in the study. During the study period, 1,800 subjects were approached, of whom 1,406 responded to the questionnaire, for a response rate of 78.1%. Non-Qataris, pregnant women, subjects with severe medical condition or mental disorder, those who did not meet the eligibility criteria or those who were not willing to participate in the study, were excluded from the analysis. A letter of consent was provided to the participants before the interview along with explanation of the study. IRB exemption for the study was obtained from Weill Cornell Medical College in New York. Student-t test was used to ascertain the significance of differences between mean values of two continuous variables and confirmed by non-parametric Mann-Whitney test. Fisher exact and Chi-square tests were performed to test for differences in proportions of categorical variables between two or more groups. The level p<0.05 was considered as the cut-off value for significance. Table 2 evaluates human behavioral risk factors of the studied Qatari drivers according to the history of RTIs. Majority of the injured drivers were using seat belt while driving (76.5%) and followed the traffic speed limit (72.5%). 28.4% of the injured Qatari drivers were distracted with eating or drinking (28.4%), followed by using mobile phone (25%). The most common traffic violations of the injured drivers were exceeding speed limit (25.9%) and parking violation (18.1%). There was a significant difference found in terms of exceeding speed limits (p=0.035) and parking violation (p<0.001) between both the injured and non-injured groups. Table 4 shows the distribution of RTIs among victims according to mode of transport. Higher occurrence of injuries was from Pickup and SUVs crashes (37.3%). The highest number of victims who were injured from light vehicle (43.9%) and Pickup and Sports utility vehicles (SUVs) (47.4%) were in the age group 25-34 years, whereas from heavy vehicle in the age group 45-54 years (30.6%). Head injury (33.3%) was more common with light vehicle crashes. Neck injuries were more common with Pickup and SUVs (44.7%). Most of the injured drivers were hospitalized (97%) for their injuries. Figure 1shows the distribution of nature of injuries resulting from road traffic crashes. The highest occurrence of RTIs was from overturn skid (20.6%), followed by hitting fixed object (14.7%) and nose to tail (11.8%).
Discussion
RTIs are responsible for a substantial fraction of morbidity and mortality and responsible for more years of life lost than most of human diseases. The injury profile for road traffic crashes in developing countries differs in important ways from the profile seen in developed countries, and it can provide guidance for making policies to improve prevention and control. Hence, the present study was conducted to investigate the determinants of the RTIs among the Qatari drivers with an aim to highlight the importance of road safety and injury prevention.
The study has also demonstrated how RTIs were caused, type of injuries by mode of transport and outcome in these vulnerable road users. across countries or world regions, not only in terms of age or sex groupings, but also in terms of road user groups and risk factors like human behaviours (Paulozzi, Rayan,, EspitiaHardeman, & Xi. (2007) . In the study sample, the prevalence of RTIs was 14.5% and it particularly affected the productive (working) age group (25 -34) years (35.8%). In India, the highest number victims were between 20 and 29 years of age (29.4%) (Patil, Kakade, Durgawale & Kakade, 2008) . A national study done in Malaysia (Ministry of Public Health Malaysia, 1997) reported that majority of RTIs occurred among 10 to 19 years, followed by 20 -29 years. Higher occurrence of RTIs among adults is well documented in other studies (Peden, McGee & Sharma, 2002; Twisk & Stacey, 2007) . This shows that the economic impact of RTIs is especially damaging because economically active age group are the most vulnerable to such injuries. Our data shows that the proportion of victims was low in the age group (18-24) years (8.8%) and above the age of 55 years (6.9%), which is similar to the findings reported by Jha et al (2003) .
The distribution of RTIs varies dramatically
The present study investigated the factors strongly associated with the risk of motor vehicle occupant injury, age, gender, environmental issues and human behaviour. The predominance of males in road injury was common in the present study with the ratio 1.7:1. But in India (Patil, Kakade, Durgawale & Kakade, 2008) , a higher ratio was observed in male drivers (4.6:1). The over presentation of males is probably related to their higher exposure to road traffic due to economic opportunities and also higher risk taking behaviour. Nantulya and Reich (2003) reported that the more involvement of men in RTIs is a common finding globally. Evidence of high driving speed and driver negligence was examined in some studies especially excessive speed as the main cause of crashes and injuries (Hirst, Mountain & Maher, 2005; Wong, Sze, Lo, Hung & Loo, 2005; Finch, Kompfner, Lockwood, & Maycock, 1994) . Despite the fact that majority of the injured Qatari drivers obeyed the traffic rules like using seat belts (76.5%) and following traffic speed limit (72.5%), more than half of them (63.7%) were involved with traffic violations. Although no significant difference was observed between the injured (72.5%) and non-injured drivers (74%) in their response that they were following the traffic rules on speed limit, exceeding speed limit was significantly more common among the injured drivers (25.9%;p=0.035). The possible explanation for this finding is that the injured drivers might not observe the traffic speed limit while they were driving. It has been shown that an increase of 1km/h in mean traffic speed results in a 3% increase in the incidence of injury crashes and a 4-5% increase in the fatal crashes22. Eating and drinking (28.4%) and using mobile phones (25%) were the most common distraction habits reported among the study group of injured drivers. These study findings reveal that human behavioural factors represent one of the main causes of RTIs.
The data showed that RTIs are also related to vehicle and environmental issues. Most of the RTIs occurred during the hot climate (79.9%) and sunny day (88.7%). For the road safety planners, the study findings highlighted the types of road traffic crashes resulting to more number of injuries were from overturn skid (20.6%), hitting fixed objects (14.7%), nose to tail (11.8%) and angle collision (10.3%). These causes of road injuries can be attributed to factors as rapid urbanization and motorization, There was an association between mode of transport and the severity of road traffic injury. In the study sample, injuries from heavy vehicle crashes gave largest proportion of severe injuries (43.5%). Head injuries were reported more from light vehicle crashes (33.3%), whereas neck injuries from Pickup and SUVs crashes (44.7%). A previous study done in Qatar (Bener, Abdul Rahman & Mitra, 2009b) revealed that the maximum number of road traffic crashes victims for head and neck injury was found between the age group (20 -44) years (68.5%). Gururaj (2002) stated that head injuries are reported to be the main cause of mortality in motor traffic vehicle users. The reasons for these injuries could be due to the improper or lack of use of seat belts. Seat belt effectively reduces serious injuries. To improve the human behaviour, driver education programmes can increase knowledge, but this rarely results in appropriate behaviour change. The explanation for the high burden for RTIs is poor enforcement of traffic safety regulations due to administrative policies and lack of effective traffic awareness programs.
Conclusion
In general, young male drivers were involved in more collisions and have higher RTIs because of their risk taking behaviour while driving. Higher occurrence of RTIs was among adults 25-34 years. The male drivers were more at risk than females of being injured in crashes. It showed that human behavioural factors represent one of the main causes of RTIs. The causes of RTIs have been reported as excessive speed, failure to use protective measures like seatbelts. Head and neck injuries were reported more among drivers. Severe injuries were more prevalent among heavy vehicle crashes. Prevention and control with emphasis on behavioural changes, education and law enforcement may reduce the number of RTIs from crashes in the future.
